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REPLY  TO 
ATTENTION  OF: 


DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02154 


NEDED 


JAN  8 


Honorable  Edward  J.  King 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 

I  an  forwarding  to  you  a  copy  of  the  Monsanto  Company  Upper  Dam  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dans.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dan.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts.  In  addition,  a  copy  of  the  report  has  also  been  fur¬ 
nished  the  owner,  Monsanto  Company,  730  Worcester  Street,  Indian 
Orchard,  Massachusetts  01151. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon  re¬ 
quest,  by  this  office  under  the  Freedom  of  Information  Act.  In  the  case 
of  this  report  the  release  date  will  be  thirty  days  from  the  date  of 
this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
•'  v :  i  .-•vi-ent  al  Quality  Engineering  for  your  cooperation  in  on  crying  out 
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NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  INSPECTION  REPORT 
Identification  No  . :  MA  00573 


Name  of  Dam: 
Town: 

County: 

State: 

Stream: 

Date  of  Inspection: 


MONSANTO  COMPANY  UPPER  DAM 


SPRINGFIELD 


HAMPDEN 


MASSACHUSETTS 


UNNAMED  TRIBUTARY  -  CHICOPEE  RIVER 
27  SEPTEMBER  1978 


BRIEF  ASSESSMENT 

Monsanto  Company  Upper  Dam  is  an  earthfill  embankment  about 
145  feet  long  with  a  maximum  height  of  about  12  feet.  A  concrete  over¬ 
flow  spillway  and  chute,  10.5  feet  and  9  feet  wide  respectively,  are 
located  on  the  west  abutment  of  the  dam.  A  2  feet  wide,  4  feet  long, 

12  feet  high  brick  and  concrete  intake  structure  is  located  at  the  eastern 
end  of  the  dam.  The  full  height  of  the  upstream  face  of  the  intake  structure 
has  provisions  for  stoplogs.  The  low  level  outlet  consists  of  a  20-inch 
diameter  concrete  pipe  from  the  intake  structure  to  a  manhole  located 
77.5  feet  from  the  structure:  a  concrete  pipe  of  15  inches  in  diameter 
and  32  feet  in  length  serves  as  the  outlet  from  the  manhole  to  the  down¬ 
stream  toe  of  the  dam.  Discharges  from  the  spillway  and  low  level  out¬ 
let  are  into  an  unnamed  brook  which  flows  into  the  Chicopee  River,  a 
tributary  of  the  Connecticut  River. 

Phase  I  inspection  and  evaluation  of  Monsanto  Company  Upper  Dam 
does  not  indicate  conditions  which  would  constitute  an  immediate  hazard 
to  human  life  or  property.  Based  on  engineering  judgment  and  the  perform¬ 
ance  of  the  earth  embankment  and  the  outlet  works,  the  project  is  considered 
to  be  in  fair  condition.  The  project  has  a  number  of  deficiencies  which,  if 
not  remedied,  have  the  potential  ior  developing  into  hazardous  conditions. 

Because  there  are  nr  data  on  Probable  Maximum  floods  for  a  drainage 
area  of  582  acres,  it  was  necessity  to  synthesize  a  test  flood  hydrograph 
for  the  contributing  area.  Be  ruse  the  dam  is  classified  as  small  in  size, 
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with  a  significant  hazard  potential,  the  test  flood,  in  accordance  with  Corps 
of  Engineers  guidelines,  is  one  half  the  Probable  Maximum  Flood.  The  Test 
Flood  yields  an  outflow  of  1988  cfs  (assuming  no  discharge  from  the  low 
level  outlet),  which  is  greater  than  the  maximum  spillway  discharge  capacity 
of  465  cfs  and  would  result  in  an  overtopping  of  the  dam  by  about  two  feet. 

Since  the  dam  will  be  overtopped  by  the  Test  Flood,  it  is  considered  that  the 
spillway  is  inadequate  from  a  hydraulic  and  hydrologic  viewpoint. 

Recommendations  are  made  for  implementation  by  the  owner  within  a 
12  months  of  receipt  of  this  Phase  I  Inspection  Report.  Among  others  it  is 
recommended  that  the  owner  retain  a  competent  consulting  engineer  to  conduct 
further  studies  to  determine  the  measures  that  are  necessary  to  improve  dis¬ 
charge  capacities. 

In  addition,  remedial  measures  are  recommended  for  implementation  by 
the  owner  within  24  months  of  receipt  of  this  Phase  I  Inspection  Report  to  improve 
overall  conditions.  These  measures,  in  general,  are  as  follows: 

Programs  for  observing  and  monitoring  seepage 

Repairs  to  embankments  and  appurtenant  structures 

Programs  for  operation,  maintenance  and  inspection 


Eugene  O'Brien,  P.E. 
Now  York  No.  29823 


i  i 


•  _  • 


This  Phase  I  Inspection  Report  on  Monsanto  Company  Upper  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams .  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 
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RICHARD  F .  DOHERTY,  MEMBER 
Water  Control  Branch 
Engineering  Division 


JOSEPH  A.  MCELROY,  MEMBER 
Foundation  &  Materials  Branch 
Engineering  Division 


fjl  vat  t 


'i^(.  c 


CARNEY H7  TERZIAN,  CHAIRMAN 
Chief,  Structural  Section 
Design  Branch 
Engineering  Division 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Derailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing,  and  de¬ 
tailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I  investiga¬ 
tion;  however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies . 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  con¬ 
dition  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of 
inspection  along  with  data  available  to  the  inspection  team.  In  cases  where 
the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action,  while 
Improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise  be  detect¬ 
able  if  inspected  under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  con¬ 
dition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspection  can  there  be 
any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions  thereof. 
Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aide  in  determining  the  need  for 
more  detaile  i  hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  an  !  the  downstream  damage  potential . 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
CONNECTICUT  RIVER  BALIN’ 

INVENTORY  NO.  MA00573 
MONSANTO  COMPANY  UPPER  DAM 
CITY  OP  SPRING TIELD 

HAMPDEN  COUNTY ,  COMMONWEALTH  OP  MASSACHUSETTS 


SECTION  I  -  PROJECT  INFORMATION 


1.1  GENERAL 


a .  Authority 

Public  Law  92-367  ,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  national  program 
of  dam  inspection  throughout  the  United  States.  The  New  England  Division 
of  the  Corps  of  Engineers  has  been  assigned  the  responsibility  of  supervising 
the  inspection  of  the  dams  within  the  New  England  Region.  Tippetts-Abbett- 
McCarthy-Stratton  has  been  retained  by  the  New  England  Dp  ision  to  inspect 
and  report  on  selected  dams  in  the  State  of  Massachusetts.  Authorization 
and  notice  to  proceed  was  issued  to  Tippetts-Abbett-McCarthy-Stratton  under 
a  letter  of  May  3,  1978,  from  Mr.  Ralph  T.  Garver,  Colonel,  Corps  of  Engineers, 
Contract  No.  DACW33-78-C-0298  has  been  assigned  by  the  Corps  of  Engineers 
for  this  work. 

b .  Purpose 

(1)  perform  technical  inspection  and  evaluation  of  non-Federal 
dams  to  identify  conditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely  manner  by  non-Federal 
interests . 

(21  Encourage  and  prepare  the  States  to  initiate  quickly  effective 
Dim  surety  programs  for  non-Federal  dams. 

(3)  To  ut  d  it.'.:,  verity  and  complete  the  National  Inventory  of  Dams. 
1  .  2  D ESC RH 'TIC  N  Cj/  THE  PROJECT 

i.  Dosed:.  Ur _r.  o  t  the  p  nr.  and  Appurtenance. 

Mons  in':  '  'r  m:  my  l  ;  :  er  D air.  is  m  e  irtivill  end:  inkmont.  The  dam 
has  a  crest  I •  •  n  : t ir  :  about  I  U  ,  i  m  jximuii.  height  o:  ii>out  12  foot  ind  u 
crest  v.u  : t h  iv--r  in  ir.n  about  Li  feet.  Trie  upstream  slope  varies  from  about 


i 


IV  on  3H  to  IV  on  4H  ,  with  about  IV  on  3 . 3H ,  an  average.  The  downstream 
slope  is  about  IV  on  2H  . 


An  uncontrolled  spillway  at  the  west  abutment  consists  of  a 
concrete-lined  channel  of  a  width  of  10.5  feet  and  length  of  36  feet.  The 
downstream  portion  of  the  spillway  consists  of  a  concrete-lined  chute  of 
a  width  of  9  feet  and  length  of  36  feet.  The  training  walls  along  the  chan¬ 
nel  and  chute  consist  of  brick  and  concrete  and  are  4.5  feet  and  1.25  feet 
high,  respectively.  The  spillway  channel  is  bridged  at  the  crest  by  a  one 
foot  thick  concrete  slab  of  a  width  of  11  feet  and  length  of  14  feet. 

A  brick  and  concrete  intake  structure,  is  located  at  the  eastern 
end  of  the  dam.  The  inside  dimensions  of  the  structure  are2  feet  by  4  feet: 
the  opening  is  12  feet  high.  The  full  height  of  the  structure  is  provided 
with  slots  for  stoplcgs. 

The  low  level  outlet  through  the  embankment  consists  of  a  concrete 
pipe  110  feet  long.  There  are  two  manholes  along  the  length  of  the  pipe,  one 
at  19  feet,  the  other  at  77.5  feet  from  the  intake  end.  The  outlet  pipe  is  20 
inches  in  diameter  to  the  second  manhole  and  15  inches  in  diameter  from  the 
manhole  to  the  downstream  toe  of  the  dam. 


b.  Location 


The  dam  is  located  in  Indian  Orchard,  an  eastern  suburb  within  the 
City  of  Springfield,  south  of  the  Chicopee  River,  between  Worchester  Street 
and  Page  Boulevard,  west  of  Berkshire  Avenue. 


c .  Ownersh  ip 


Monsanto  Company  Upper  Dam,  formerly  known  as  Upper  Fitzgerald 
Dam,  has  been  owned  by  the  Monsanto  Company  since  about  19  57.  The  pre¬ 
vious  owner  is  unknown.  The  day-to-day  operation  and  maintenance  is  managed 
by  the  Monsanto  Company.  A  minimal  amount  of  maintenance  (grass  cutting) 
is  carried  out  by  the  "Santorians"  ,  a  private  club  whose  members  are  employees 
of  the  Monsanto  Company. 

d.  Purpose  of  the  Dam 


The  impoundment  provided  by  the  !  im  is 
A  private  beach  mu  r  i: k  locate  i  on  the  property  is  m 
Company.  The  beach  h  is  not  been  used  lor  the  pas! 
lake  is  no  longer  suit  lblo  for  swimming . 


te  r  recreiticnal  purposes, 
umtuinod  by  Monsanto 
five  years  because  the 


Design  and  Construction  History 


Original  design  and  construction  records  are  not  available. 

The  exact  year  the  dam  was  built  is  unknown;  however  the  National  Inventory 
of  Dams  lists  the  approximate  date  of  construction  as  1900.  There  are  no 
records  of  any  alterations  to  the  dam.  In  a  past  inspection  report  by  the 
County  of  Hampden  in  1957,  reference  is  made  to  a  "sunken  spot"  on  the 
downstream  slope  of  the  embankment  directly  over  the  low  level  outlet  pipe. 
In  the  following  year  the  County's  Inspection  Report  states  that  the  "dam  has 
been  repaired"  .  (See  Appendix) .  It  is  reported  also  that  in  about  1960  the 
spillway  was  repaired.  The  extent  of  the  repairs  is  unknown. 

f .  Normal  Operating  Procedure 


The  present  normal  operating  procedure  is  to  keep  the  lake  level 
about  4.5  feet  below  the  top  of  the  intake  structure,  about  6.5  feet  below  top 
of  dam.  This  is  accomplished  by  adding  or  removing  the  necessary  number  of 
stop  logs  from  the  intake  structure .  In  the  past,  when  the  lake  was  used  for 
swimming,  the  level  was  raised  to  the  spillway  crest  in  the  summer  and  drawn 
down  for  the  winter.  It  is  reported  that  the  lake  was  drained  last  in  1973  . 
Presently  no  formal  schedule  of  operation  is  maintained.  The  caretaker  of  the 
park  "keeps  an  eye"  on  the  lake  level. 

g .  Size  Classification 


The  dam  is  less  than  40  feet  high  and  has  a  storage  capacity 
less  than  100  acre-feet,  therefore,  it  is  classified  as  a  "small'’  dam. 

h  •  Hazard  Classification 

The  dam  is  in  a  "significant"  hazard  potential  category  because 
analysis  indicates  that  i  shallow  depth  flood  wave  would  result  from  a  dam 
failure.  The  wive  would  cause  only  some  damage  to  a  trailer  park  (about 
150  trailers)  in  i  an  ir.  iustrial  r  l  int.  Loss  of  life  would  probably  not  be  a 
factor . 
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Shift  Supervisor 
Monsanto  Company 
730  Wonchester  Street 
Indian  Orchard ,  Mass. 
Phone:  (413)  788-6911 


1 .  3  PERTINENT  DATA 

a .  Drainage  Area 

The  drainage  area  contributing  to  Monsanto  Company  Upper 
Dam  is  about  582  acres  (0.91  square  miles),  roughly  triangular  in  shape. 

Of  the  total  area,  6  acres  (IT)  is  occupied  by  the  normal  lake  level,  230 
acres  are  wooded  and  the  remaining  acreage  is  barren,  paved  or  developed. 
Two  railroad  spurs,  a  boulevard  and  several  streets  crossing  the  drainage 
area  have  altered  the  natural  drainage  pattern.  The  highest  land  level  is 
about  70  feet  higher  than  the  normal  lake  level  which  is  assumed  to  be  1.5 
feet  below  the  spillway  crest. 

b .  Discharge  at  Damsite 

Discharges  at  the  damsite  are  over  the  concrete  overflow 
spillway  and  through  a  low  level  outlet. 

The  spillway  channel  is  10.5  feet  wide,  36  feet  long.  The 
spillway  chute  is  9  feet  wide  and  36  feet  long.  The  computed  maximum 
discharge,  at  a  head  equivalent  to  the  Test  Flood  pool,  El  162.05,  is 
46  5  cfs  (512  csm)  and  at  a  head  equivalent  to  the  top  of  the  dam, El  160.0, 
is  27  5  cfs  (302  csm). 


The  low  level  outlet  consists  of  a  20-inch  diameter  concrete 
pipe  of  a  length  of  77  feet  and  a  15-inch  pipe  for  the  remaining  length  of 
32  feet.  The  computed  maximum  discharge  from  the  pipe,  with  a  head 
equivalent  to  thm  assumed  normal  pool,  El  154,  is  18  cfs  (19.8  csm). 


There  is  no  record  of  the  maximum  flood  at  the  damsite  lout 
there  is  an  indication ,  as  re;  ode  I  in  a  previous  inspection  report  (Sen 
App  end  ix)  ,  that  a  partial  failure  ot  the  embankment  occurred  during  a  19  5  5 
floo  ; .  No  ietails  regarding  the  extend  of  the  failure  is  available  .however 
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Elov  itio n  ( ! ^ ot  ibo v o  MSL) 


Top  of  darr. 

Maximum  pool-design  surcharge 
Maximum  pool-test  flood  surcharge 
Full  flood  control  pool 
Recreation  pool 
Spillway  crest  (gated) 

Upstream  portal  invert  diversion  tunnel 
Downstream  portal  invert  diversion  tunnel 
Streambed  at  centerline  of  dam 
Maximum  tailwater 


Reservoir  (feet) 

Length  of  maximum  pool 
Length  of  recreation  pool 
Length  of  flood  control  pool 

Storage  (acre-feet) 


Recreation  pool 
flood  control  pool 
Design  surcharge 
Test  flood  surcharge 
Top  of  dam 

Reservoir  Surface  (acres) 


Top  of  dam 
Test  flood  pool 
Flood-control  pool 
Recreation  pool 
Spillway  crest 


160  +  (as  estimated 
from  USGS  Quadrangle) 
Unknown 
162.05 

Not  Applicable 
1.3. 5  1 
Not  Applicable 
Not  Applicable 
Not  Applicable 
143  + 

Unknown 


1500 

870 

Not  Applicable 


33.9 

Not  Applicable 

Unknown 

94.7 

96.0 


14.7 

17.0 

Not  .Arpli c  iblc 
6 .  u 


Side  Slopes-Upstream 


way  . 

w  id  e 
The 
res  pi 


o:  ur 
re  du 


-  Downstream 

/on  me 

Impervious  score 
Cutoff 

Grout  curtain 
Other 


IV  on  3H  to  IV  on  4H 
1  V  on  3  .  3H  average 

IV  rn  .  I1 
U  nkm  was 

U  nknown 
U  nknown 
U  nknown 
None 


h .  Diversion  and  Regulating  Tunnel 

Type 

Length 

Closure 

Access 

Regulating  facilities 


i .  Spillway 
Type 

Length  of  weir 
Crest  elevation 
Gates 

Upstream  channel 
Downstream  channel 


Not  Applicable 
Not  Applicable 
Not  Applicable 
Not  Applicable 
Not  Applicable 


Culvert 
10.5  feet 
155.5+ 

None 

None 

Concrete  chute: 
9  feet  wide; 

36  feet  long 


j .  Regulating  Cutlets 

The  regulatory  outlets  consist  of  an  uncontrolled  overflow  spill  — 
and  a  intake  structure. 


The  spillway  (LI  155.5)  consists  of  a  channel  which  is  10.5  feet 
an  i  3  foot  lone  m  i  i  chute  which  is  9  foot  wide  and  36  foot  long, 
v  ills  ilon-n  the  sgillwiy  in.;  shuts  ire  1.5  few  and  1.25  toot  hush, 
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SECTION  2  -  ENGINEERING  DATA 


2  .  1  DESIGN 

Design  data  and  specific  memoranda  are  not  available  for  the 
original  construction  of  the  dam.  There  are  two  1960  drawings  which  show 
the  details  of  the  spillway  and  the  intake  structure.  Sketches,plan  and 
section  of  the  dam, are  attached  to  the  1974  inspection  report:  however,  it 
is  to  be  noted,  that  the  north  arrow  shown  on  the  plan  should  be  reversed. 
(See  Appendix)  . 

There  is  no  information  available  on  subsurface  conditions. 

2.2  CONSTRUCTION  RECORDS 

There  are  no  construction  records  available. 

2.3  OPERATION  RECORDS 

No  records  are  kept  of  rainfall,  pool  level  or  changes  in  control 
levels  effected  by  the  stoplogs. 

2.4  EVALUATION  OF  DATA 


a .  Availability 

Existing  information  was  made  available  by  Monsanto  Company: 
Indian  Orchard,  Mass.;  Office  of  the  Hampden  County  Commissioners, 
Springfield,  Mass.:  and  Department  of  Environmental  Quality  Engineering, 
Division  of  Waterways ,  Boston,  Mass. 

b .  Adequacy 

The  lack  of  in-depth  engineering  data  did  not  allow  for  a  definitive 
review  .  Therefore,  the  adequacy  of  this  dam  could  not  be  assessed  from  the 
standpoint  of  reviewing  design  and  construction  data,  but  is  based  primarily 
on  visual  inspection,  past  performance  history  and  sound  engineering  judgment. 

r .  Validity 

In  goner  ll,  the  information  obtained  from  avail  lble  'drawings,  past 
inspection  reports  and  person  .1  interviews  is  consistent  with  observ  it  ions 
made  hat  inn  th"‘  msp"  awn  ini,  th-mefore,  consi  ;er°d  r  •  1  i  a  la  1  •  ■ . 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 


A  visual  inspection  of  Monsanto  Company  Upper  Dam  was  made 
on  27  September  1978.  The  weather  was  sunny,  temperature  between  70° 
and  80°  F .  The  last  rainfall  reportedly  occurred  a  week  prior  to  the  inspec¬ 
tion.  At  the  time  of  the  inspection,  the  lake  level  was  about  2.5  feet  below1 
the  spillway  crest. 

b .  Embankment 

The  earth  embankment  appears  to  be  in  generally  fair  condition. 
The  horizontal  and  vertical  alignments  of  the  crest  are  good  with  only 
minimal  erosion  caused  by  traffic.  The  crest  is  covered  with  only  a  minimal 
amount  of  turf  and  there  are  several  saplings  growing  adjacent  to  the  anchor 
fences  which  run  along  the  edges  of  the  crest  .  (See  Photograph  No .  2)  .  In 
addition,  a  depression,  about  4  feet  in  diameter  and  2.5  feet  deep  exists 
adjacent  to  a  manhole  at  the  downstream  edge  of  the  crest  .  (See  Pho¬ 
tograph  No.  10). 

The  upstream  slope  does  not  exhibit  any  sloughing,  erosion  or 
signs  of  trespassing.  The  slope  has  practically  no  turf  covering,  however, 
there  is  heavy  vegetation  in  the  form  of  shrubs,  saplings  and  several  trees. 
(See  Photograph  No.  1). 

The  downstream  slope,  because  of  extremely  heavy  vegetal 
growth  consisting  of  trees,  brush  and  brambles  made  accessibility  impossible 
and  therefore  could  only  be  partially  inspected.  The  toe  area  which  was 
accessible  is  vegetated  and  swampy.  (See  Photograph  Nos.  3,8,9  and  12). 

c .  Appurtenant  Structures 

The  spillway  appears  to  be  generally  in  good  condition.  The 
approach  to  the  spillway  apron  is  covered  by  sediment,  has  a  few  saplines 
and  grass  growing.  (See  Photograph  No  4).  The  approach  apron  and  spill¬ 
way  channel  me  covered  with  a  bituminous  overlay  which  is  in  good 
condition.  The  concrete  floor  of  the  spillway  chute  is  heavily  spalled  with 
some  minor  debris  on  the  floor.  An  anchor  fence  spans  the  entrance  to  the 
spillway  chile.  (See  Photograph  Nos  f>  &  7)  .  The  bottom  of  the  fence 
is  14  inches  above  the  chute  floor ,  but  is  equipped  with  a  hinoo  i  section , 
which  when  nis'v,  provides  a  clnir  opening  of  b  inches.  The  srillw  jy 
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training  walls  appear  to  be  generally  in  fair  condition.  The  walls  are  brick  at 
the  bottom  and  concrete  block  at  the  top  covered  with  a  mortar  surfacing.  The 
brick  is  in  good  condition,  but  the  concrete  is  heavily  spalled,  eroded  and 
cracked,  especially  on  the  east  wall  (see  Photograph  No.  5).  The  concrete 
bridge  spanning  the  spillway  is  in  fair  condition.  Spalling  and  erosion  of  the 
downstream  side  of  the  bridge  were  observed  (see  Photograph  No.  5). 

The  intake  structure  is  in  generally  good  condition.  Water  was 
flowing  into  the  structure  between  and  around  several  of  the  stoplogs.  At  the 
inlet  to  the  20  inch  diameter  low  level  pipe  there  was  some  debris  which  ap¬ 
peared  to  slightly  interfer  with  the  outflow.  Debris  also  existed  in  the  man¬ 
hole  nearest  the  upstream  edge  of  the  crest.  The  condition  at  the  outfall  of 
the  low  level  outlet  could  not  be  determined  because  the  area  was  inaccessible. 

d .  Abutments 

Minor  amount  of  seepage  (about  5  gpm)  free  of  fines  was  observed 
at  two  locations  in  the  vicinity  of  the  east  abutment-embankment  contact 
(see  Photograph  No.  11).  Observations  along  the  west  abutment  could  not  be 
made  because  of  extremely  heavy  vegetation. 

e .  Downstream  Channel 


The  downstream  channels  of  the  spillway  and  low  level  outlet 
were  totally  covered  by  heavy  vegetation  and  therefore  inaccessible.  (See 
Photographs  Nos.  8,  9  and  12). 

f .  Reservoir  Area 

In  the  vicinity  of  the  dam  there  is  no  evidence  of  sloughing, 
potentially  unstable  slopes  or  other  unusual  conditions  which  would  adversely 
affect  the  dam . 

3 . 2  EVALUATION  OT  OBSERVATIONS 


Visual  observations  made  during  the  course  of  the  investigation  revealed 
several  deficiencies  which  at  present  do  not  adversely  affect  the  adequacy  of 
the  dam.  However,  these  deficiencies  do  require  attention  and  should  be  cor¬ 
rected  before  further  deterioration  leads  to  a  hazardous  condition.  Recommended 
measures  to  improve  these  conditions  are  given  in  Section  7. 


•  •  •  • 


SECTION  4  -  OPERATION  AND  MAINTENANCE  PROCEDURES 


4  .  1  PROCEDURES 

There  ere  no  operational  procedures  for  the  project. 

4.2  MAINTENANCE  OP  DAM 

There  is  no  formal  maintenance  manual  for  the  project.  Vegetation  is 
removed  when  growth  encroaches  upon  the  parkgrounds.  There  is  no  scheduled 
program  of  inspection  conducted  by  the  owner,  however,  there  is  a  statewide 
program  of  inspection  established  several  years  ago  by  the  Department  of 
Environmental  Quality  Engineering,  Division  of  Waterways.  Copies  of  their 
latest  inspection  reports,  dated  February  19,  1976  and  January  31,  1974,  are 
given  in  the  Appendix.  Prior  to  this,  the  County  of  Hampden  conducted  in¬ 
spections,  copies  of  their  reports, dated  February  5,  1958  and  March  1  3,  1957, 
are  also  included  in  the  Appendix. 

4  .  3  MAINTENANCE  OF  OPERATING  FACILITIES 

There  is  no  established  maintenance  program  for  the  operating  facilities. 

4 . 4  WARNING  SYSTEMS  IN  EFFECT 
There  is  no  warning  system  in  effect. 

4 . 5  EVALUATION 

The  maintenance  and  operating  procedures  for  the  dam  and  appurtenant 
structures  arc  considered  inadequate.  Measures  to  improve  these  inadequacies 
are  given  in  Section  7. 
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Design  Data 


No  design  data  are  available.  The  nearest  stream  gaging  station, 
Chicopee  at  Indian  Orchard,  Mass.  ,  provides  flow  records  for  a  much  larger 
drainage  area  that  is  not  comparable  with  that  of  Monsanto  Company  Upper 
Lake.  Therefore,  synthetic  hydrologic  methods  were  employed  in  the  analysis. 
The  drainage  area,  roughly  triangular  in  shape,  encompasses  582  acres,  6  of 
which  are  occupied  by  the  lake,  2  30  are  wooded  and  the  remaining  are  barren, 
paved  or  developed.  Two  railroad  spurs,  a  boulevard  and  several  streets 
crossing  tiro  drainage  area  have  altered  the  natural  drainage  pattern.  The  high¬ 
est  land  level  is  about  7  0  feet  higher  than  the  normal  pool  level,  which  is 
taken  as  1.5  feet  below  the  spillway  crest. 
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h  •  Experience  Data 

A  review  of  the  past  inspection  reports  reveals  that  an  indication 
that  t  frilure  oi  the  embankment  in  the  area  of  the  low  level  outlet  pipe  seems 
to  have  occurred  luring  a  19  55  flood.  In  addition,  one  of  the  reports  states 
that  the  damage  to  the  up illway,  has  been  repaired.  No  details  regarding  the 
extent  o:  those  repairs  is  available  but  reportedly  they  were  repaired. 

e  .  Visual  Inspection 

At  the  time  of  the  inspection,  the  water  level  was  about  El  153.5, 
about  2.  5  feet  below  the  crest  of  the  spillway.  The  spillway  apron  was  in 
good  condition,  but  the  training  walls  were  heavily  spalled  in  places.  The 
spillway  chute  exhibited  heavy  spalling  on  the  floor. 
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The  intake  structure  appeared  to  be  in  good  condition.  There  were 
stoplogs  on  the  upstream  side  of  the  structure  to  a  height  about  12  inches  above 
the  pool  level.  Water  was  leaking  between  and  around  some  of  the  stoplogs. 
There  was  debris  at  the  bottom  of  the  intake  structure  and  at  the  bottom  of  one 
of  the  manholes.  The  condition  of  the  low  level  outfall  could  not  be  observed 
because  of  the  heavy  growth  on  and  in  the  vicinity  of  the  downstream  toe  of  the 
dam. 

d  .  Overtopping  Potential 

Base  i  on  f i •  ■  1  > i  data  collected  during  the  inspection,  information  on 
:  .  ]■  :  ■;  ;  i  v  Vs  v.  • .  :  i  : v a i ]  a !'  1  a  topr-ar  : pky  ,  tore  i-  -and  discharge 
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downstream  dam  failure  by  uograph ,  the  U.5.  Corps  r:  Lnqin-urs'  'Rule  of 
Thumb"  auiuanev  was  use.:.  The  estimate*  assumes;  Pi)  the  reservoir  surface 
is  at  the  top  of  the  dam  at  the  tune  of  the  breach ,  (b)  a  broach  of  40 .  of  the 
dam  lenqth  occurs  (58  toot1  ind  (c)  the  channel  has  an  average  roughness  co¬ 
efficient  (n)  of  tubs.  It  is  estimated  that  at  soloeto.;  sections  ,470  mci  1  266  feet 
downstream  from  the  dam,  the  total  flood  wave  height  would  be  H.  1  and  7.7 
feet,  respectively,  corresponding  to  an  initial  peak  discharge  of  4053  cfs  and 
assuming  that  flow  in  the  channel  prior  to  failure  was  negligible.  During  this 
inspection  the  existence  of  a  trailer  park,  not  shown  on  the  USGS  topographic 
mar'*',  was  noted  at  about  300  lent  downstream  from  the  railroad  overpass  near 
the  Monsanto  Company  plant.  Since  both  the  trailer  and  the  Monsanto  Company 
plant  are  lid  ly  to  be  damaged  by  flooding  of  about  two  to  three  feet  deep,  the 
hazard  from  a  hypothetical  breach  of  the  dam  is  termed  significant.  On  this 
basis  .i  flood  equal  to  one  half  of  the  Probable  Maximum  Flood  (1  2  PM  P)  was 
selected  as  the  Test  Flood.  The  6-houc  Probable  Maximum  Precipitation  (PMP) 
for  the  bp  ring  field  area  is  23.5  inches  'J .  After  application  of  appropriate 
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The  Test  Flood  was  routed  assuming  that  the  pool  level  at  the  be¬ 
ginning  of  the  storm  would  be  controlled  by  stoplogs  to  be  1.5  feet  below  the 
spillway  crest  (El  154.0).  Reportedly  current  and  future  lake  operation  practice 
calls  for  maintaining  the  maximum  operating  pool  at  this  level.  The  level  of 
the  spillway  crest  (LI  155.5)  was  based  on  its  relation  to  the  crest  of  the  dam 
(El  160.0)  estimated  from  the  USGS  topographic  map.  The  discharge  capacity 
of  the  intake  structure  which  is  controlled  by  that  of  the  lew  level  outlet  (15 
inch  diameter  cor.cret  pip*  ..it  the  outfall)  was  not  considered  in  the  routing. 
Also,  the*  effects  of  sov.vraue  and  impacts  of  development  on  the  runoff  before 
reaching  t:v.-  la-:-  wen  r.ot  Considered.  Using  these  assumptions  the  resulting 
peak  outflow  i.  1  i-yy  cfs.  (of  which  465  cfs  flows  throug.n  the  spillway)  and 
correspond.-  to  a  maximum  pool  -.-l-'-vation  of  162.05  which  is  2.05  feet  above 
the  crest  of  the  gam.  As  a  part  of  this  analysis  it  is  •  stimated  that  In'  of  the 
PMP  odd  ho  prof  ••  •  .  ed  wits.o.it  v-  r  topping  of  t::o  him.  r.h-  *  approach  used 
in  thi -  inai 


:  -c  i  -  i  e.  i  ;ni:  irar.l  :  -  rc-.-r.l 
■  tore  entering  the  lake  by  ids 
i  :•  Haul-  -v.ii  i ,  a'.  :  th-  ■  non-  ia  : 


0  5  foot  above 
that  In'  of  the 
■  uprose h  used 
l-  of  tiv.  inflow 


an  ;  it.  I 


•  • 


•  • 


•  • 


•  • 


•  • 


effects  of  overtopping  or  breaching  of  the  fill  which  supports  Page  Boulevard 
were  not  investigated. 

On  the  basis  of  the  procedures  described  above  the  spillway  and 
storage  capacity  are  not  considered  adequate  from  a  hydrologic/hydraulic  stand¬ 
point  and  the  calculated  depth  of  overtopping  could  result  in  failure  of  the  dam. 
However,  a  more  detailed  hydraulic/hydrologic  analysis  which  includes  fea¬ 
tures  representing  the  watershed  response  more  realistically  would  be  required 
before  remedial  measures  related  to  spillway  capacity  are  undertaken. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6 .  1  EVALUATION  OF  STRUCT  URAL  STABILITY 

a.  Visual  Observations 


Visual  observation:  .  1 : ; i  not  indicate  any  serious  structural  problems 
with  embankment,  spillway  or  mtuO-  structure.  The  deficiencies  described  in 
Section  3  which  require  attention  and  measures  to  improve  the  deficiencies  are 
given  in  Section  7 . 

b .  Design  and  Construction  Data 

No  design  computations  or  other  data  pertaining  to  the  structural 
stability  of  the  dam  have  been  located.  On  the  basis  of  past  performance, 
visual  inspection,  as  well  as  engineering  judgment,  the  dam  at  present  appears 
to  be  structurally  adequate. 

c .  Operating  Records 

There  are  no  operating  records  or  reports  available.  It  is  reported 
that, under  the  present  owner, there  have  been  no  operational  problems,  which 
would  affect  the  stability  of  the  dam. 

d .  Post-Construction  Changes 

The  exact  year  the  dam  was  built  is  unknown.  The  National  Inven¬ 
tory  of  Dams  indicates  that  the  dam  was  built  about  1900.  As  far  as  can  be 
determined,  no  alterations  were  made  to  the  dam  until  1957  when  repairs  were 
made  to  the  embankment  and  low  level  outlet  system.  About  1960  modification 
and  restoration  were  made  to  the  spillway.  No  records  of  these  repairs  are 
available . 


■  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  2  and  in  accordance  with 
recommended  Phase  I  guidelines  does  not  warrant  seismic  analyses. 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS  &  REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 


a.  Condition 


Phase  I  investigation  of  Monsanto  Company  Upper  Dam  does  not 
indicate  conditions  which  would  constitute  an  immediate  hazard  to  human  life 
or  property.  Based  on  engineering  judgment  and  the  performance  of  the  earth 
embankment  and  outlet  works,  the  project  appears  to  be  in  fair  condition.  The 
project,  however,  does  have  inadequacies  and  deficiencies  which,  if  not  re¬ 
medied,  have  the  potential  for  developing  into  hazardous  conditions. 

Because  there  are  no  data  on  Probable  Maximum  Floods  (PMF)  for 
an  area  of  582  acres,  it  was  necessary  to  synthesize  a  test  flood  hydrograph 
for  the  contributing  area . 

Since  the  dam  is  classified  as  small  in  size,  with  a  significant 
hazard  potential,  the  test  flood,  in  accordance  with  Corps  of  Engineers  guide¬ 
lines,  is  one  half  the  Probable  Maximum  Flood.  A  triangular  unit  hydrograph 
was  developed  to  represent  the  unit  runoff  from  the  land  area.  This  unit  hydro¬ 
graph  in  conjunction  with  a  derived  rainfall  excess,  based  on  a  6-hour  PMP, 
was  used  to  compute  the  PMF  hydrograph  over  the  land  area.  The  PMF  for  the 
entire  area  is  developed  by  adding  the  land  PMF  hydrograph  to  the  runoff  equiv¬ 
alent  to  the  PMP  over  the  lake  area.  The  Test  Flood  hydrograph,  based  on 
1/2  PMF,  results  in  a  peak  inflow  of  2080  cfs. 

The  adequacy  of  the  spillway  was  tested  by  routing  the  Test  Flood 
through  the  reservoir  using  a  computerized  routing  technique.  The  water  surface 
was  assumed  to  be  at  the  normal  pool  (El  154)  at  the  start  cf  the  storm.  The 
peak  outflow  from  the  routed  flood  (1/2  PMF)  was  1998  cfs  corresponding  to  a 
maximum  pool  elevation  of  162.05  or  2.05  feet  above  the  dam  crest. 

Since  the  dam  is  expected  to  be  overtopped  with  an  inflow  equal  to 
1/2  PMF,  it  is  considered  that  the  spillway  is  not  adequate  from  a  hydraulic 
and  hydrologic  standpoint. 

b  .  Adequacy  of  Information 


The  lack  of  in-depth  engineering  data  did  not  allow  lor  a  definitive 
review.  Therefore  the  adequacy  of  this  dam  could  not  be  assessed  from  the 
standpoint  of  reviewing  d-'v.inn  and  construction  data,  but  is  based  primarily 
or.  visual  inspection ,  ;  i.  t  :.-,-rf. .rmanco  history  anil  sound  engineering  icdament. 

-1 


•  •  • 


•  •••••••• 


c  .  Urq  ercy 


The  recommendations  and  remedial  measures  described  in  subse¬ 
quent  paragraphs  should  bo  undertaken  by  the  owner  within  the  next  1 2  to  24 
months  after  receipt  of  this  Phase  I  Inspection  Report. 

d  .  Necessity  for  Additional  Investigations 

Additional  investigations  to  assess  the  adequacy  of  the  dam  and 
appurtenant  structures  appear  necessary  and  are  enumerated  in  the  following 
paragraph . 


RECOMMENDATIONS 


It  is  recommended  that  the  following  measures  be  undertaken  by  the 
owner  within  12  months  after  receipt  of  this  Phase  I  Inspection  Report: 

1.  A  competent  consulting  engineer  should  be  retained  to  conduct 
further  hydraulic  studies,  to  determine  measures  necos sure  to 
improve  discharge  capacities. . 

2.  An  inspection  of  the  downstream  slope,  the  toe  area  and  abutment 
contacts  should  be  performed  after  the  heavy  growth  is  removed. 

i .  A  monitoring  program  should  be  established  to  determine  whether 
the  zone  of  dampness  located  in  the  area  of  the  downstream  toe  and 
described  in  .Section  3  is  actually  caused  by  seepage.  If  seepage 
is  the  case,  a  systematic  program  of  observation  and  monitoring 
of  the  changes  in  the  pattern  and  quantity  of  the  seepage  should  be 
initiated .  The  abutment  contacts  :ilsc  mould  be  included  in  the 
program.  Such  observations  can  b- -  uccc-mpli.uwl  by  th- ■  installa¬ 
tion  of  piezometers-. 

7  .  3  REMEDIAL  MLAS'ME.3 

a  .  A 1  terna  tives 
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completion  and  •  ilu  it  ion  of  the  . .  iditional  investi  ration.  . 


b .  Operating  and  Maintenance  Procedures 


•  • 


It  is  recommended  that  the  following  measures  be  undertaken  by 
the  owner  within  the  next  24  months. 

1  .  Establish  a  formal  program  of  operation  and  maintenance  and 
initiate  biennial  inspections  of  the  dam. 

2.  Provide  round-the-clock  surveillance  during  periods  of  un¬ 
usually  heavy  precipitation. 

3.  Develop  with  local  officials  a  formal  system  for  warning  down¬ 
stream  residents  in  case  of  emergency. 

4.  All  "egetation  on  both  slopes  should  be  kept  in  a  close  cut 
condition . 

5.  All  brush,  shrubs,  and  young  saplings  should  be  removed 
from  both  slopes,  the  crest  and  the  area  immediately  down¬ 
stream  of  the  embankment  toe.  Large  conifers,  but  not  decid¬ 
uous  hardwoods,  should  be  removed  and  the  remaining  trees 
should  be  inventoried  and  their  condition  monitored.  If  a 

tree  dies,  the  area  around  the  tree  should  be  closely  monitored 
for  seepage . 

6.  Debris,  overhanging  trees  and  other  obstructions  should  be 
removed  and  hauled  away  from  all  downstream  channels. 

Tire  slopes  and  crest  should  be  planted  with  grass  seed. 

H.  The  spillway  channel  walls  should  be  repaired. 

a.  Debris  should  be  removed  from  the  bottom  of  the  intake  struc¬ 
ture  and  both  manholes. 


•  •  • 
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